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(54) BUILDING CONNECTOR WITH THERMAL INSULATION

(567)  Abuilding connector with thermal insulation con-
tains at least one pair of load bearing elements (1), one
located above the other, and a thermal insulation layer
(8) located around and between such load bearing ele-
ments. The load bearing element (1) is provided as a
steel profile section (2), with reinforcement bars (3, 4)
attached to its both ends as extension of this profile (2),
with ends protruding beyond the ends of this profile (2).
The profile (2) is provided as an open profile with ome-
ga-type cross-section, with one steel reinforcing bar (3)
with a loop (6) and two arms located along its length is
attached to at each end of a section of this steel profile
(2), at the bend of its arms (5). The loop (6) covers the
spine of the steel profile (2) and the bar (3, 4) is connected
with arms (5) of the steel profile (2). The reinforcing bar
(2) is attached within bends of the steel profile (2), be-
tween the outwards bent arm (5) of this steel profile (2)
and the side wall (7) of the spine of this steel profile (2)
perpendicular to arm (5). Within a pair of load bearing

elements (1) comprising a single connector, both load
bearing elements (1) are located parallel to each other,
one above the other, with spines of the omega-shaped
profiles turned towards each other and with bent arms
(5) turned away from each other, such that the outwards
bent arms (5) of both steel profiles (2) are located within
parallel planes. Within each pair of load bearing ele-
ments, the middle sections of both steel profiles (1) are
located within the thermal insulation layer (8). The ther-
mal insulation layer (8) includes three insulation zones
(9, 10, 11), with the bottom insulation zone (9) containing
a ridge (12) with a shape matching the interior of the
spine of the bottom profile (2), the middle insulation zone
(10) contains a bottom channel (13) and a top channel
(14) filled with spines of profiles (2) within the insulation
zone, whilst the top insulation layer (11) contains a ridge
() with a shape matching the external shape of the spine
of the top steel profile (2).
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Description

[0001] This invention is related to a building connector
with thermal insulation used to connect an external fer-
roconcrete element of a building, particularly provided as
a balcony slab, with an internal ferroconcrete element of
a building, for example with ferroconcrete ceiling, a fer-
roconcrete girder or a ferroconcrete ring beam of a ma-
sonry building.

[0002] A range of building connector designs is known
in the art, including solutions containing thermal insula-
tion elements. A solution according to the international
patent application WO 00/47834 discloses an embodi-
ment of a device used to fix supporting panels onto a wall
structure or onto a ceiling structure. The supporting de-
vice includes at least one connector, which is provided
with a reinforcing part and numerous parts improving
traction and pressure. These parts are running through
the wall structure or through the ceiling structure, togeth-
er with numerous parts improving traction and pressure,
running through the supporting plate. The device accord-
ing to the invention also includes an insulating body, con-
nected with the connector. The reinforcing parts are con-
nected within the highest strain area using connection
points with the reinforcing profile, using thin-walled rein-
forcing profiles made of stainless steel. The reinforcing
profiles are also preferably interconnected, in particular,
they can be provided as a single element, and the insu-
lating element is running only across the middle part of
every reinforcing profile instead of connection points. The
aforementioned device connecting supports with the wall
structure or the ceiling structure includes at least one
connector provided with a reinforcing part and numerous
parts passing into the wall structure or into the ceiling
structure and many reinforcing parts running within the
supporting plate. The insulating body is connected with
the connector. The reinforcing parts include a reinforcing
profile provided as a C-shaped profile or as a H-shaped
profile, with horizontal arms and a vertical shelf, and with
thin-walled reinforcing profiles. These profiles are made
of high quality stainless steel and are connected using
connection points. The reinforcing profiles are also pref-
erably interconnected. The daB element comprising the
insulating body is located below the top row of connec-
tors. Connections of every reinforcing profile with rein-
forcing bars are provided as welded joints. According to
this known solution, reinforcing bars are welded to arms
of the C-shaped profiles and of the H-shaped profiles. A
device according to this solution known in the art has the
vertical part of the reinforcing profile preferably provided
with elliptic depressions. At least one arm of the reinforc-
ing profile is provided with at least one protrusion. In ad-
dition to the C-shaped profile and the H-shaped profile
with horizontal arms, the reinforcing profiles may also be
U-shaped. Each profile of this solution known in the art
has two reinforcing bars attached to each of the arms,
which can be provided as an U-shaped, open shackle,
wherein the top arm of the shackle is welded to the top
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arm of the reinforcing profile, while the bottom arm of the
shackle is welded to the bottom arm of the profile. The
reinforcing profiles are connected at their ends using a
least one U-shaped, external reinforcing support and at
least one U-shaped, internal reinforcing support. Accord-
ing to this solution known in the art, the reinforcing bars
are made of reinforcing steel. In order to improve anchor-
ingin the supporting panel, the surface of reinforcing bars
is provided with ribbed walls. In a preferable embodiment
of this solution, at least one reinforcing bar may be posi-
tioned at an angle. A device according to this solution is
provided with at least two connecting bars which may be
connected using at least one transverse connector and
may be connected with a reinforcing basket. In a device
according to this solution known in the art, the insulating
body may be made of several individual elements placed
on reinforcing profiles or partially enclosing such profiles.
[0003] According to another solution, known from the
international patent application WO 2017/121658, the
subject of the solution is a building element used to form
connections between two parts of a buildings, thermally
insulated from each other. This element includes a lon-
gitudinal part made of a thermally insulating material and
is designed to be placed between building parts. This
productincludes bars penetrating the thermally insulated
part. The elements are designed to be anchored within
building parts being connected to each other. The goal
of the product is to absorb stretching forces present be-
tween these elements of a single building. The goal of
the product also includes development of solutions ab-
sorbing crushing and shearing forces present between
the aforementioned building elements. According to this
known solution, the building elementincludes metal bars,
and non-metallic bars made of thermally insulating ma-
terial. In this solution, metal bars are designed to hold
the connection together, whileitloses the stretching force
absorbed by the non-metallic bars.

[0004] According to this solution, the building element
used to connect two building parts to be thermally isolated
from each other, includes a longitudinal element made
of thermally insulating material, designed to be placed
between building parts and steel bars penetrating the
thermally insulating element. The bars are configured for
anchoring in building parts to be connected and for being
connected with reinforcement of the connected building
parts. The bars absorb stretching forces between the list-
ed building elements, measures used to absorb crushing
and shearing forces between building elements. The
aforementioned metal and non-metallic bars are made
of thermally insulating material. According to this known
solution, a non-metallic bar is placed on either side and
close to each metal bar. The building element usually
includes a group of three bars, a single, central, metal
bar and two non-metallic bars absorbing crushing and
shearing forces. The measures used to absorb crushing
and shearing forces comprise supporting blocks in this
case. Metal bars are made of steel in the case of this
solution, while the composition of non-metallic bars is
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based on basalt.

[0005] Another solution is also known, which uses
pairs of C-shaped profiles penetrating a layer assembled
using profiles made of a thermally insulating material.
Each pair of the C-shaped profiles, the top and the bottom
profile, is connected on one side using two U-shaped
reinforcing bars and two U-shaped reinforcing bars on
the other side. Two parallel, U-shaped bars are welded
to the first arm ends of every C-shaped profile, and two
similar, parallel U-shaped bars are welded to the second
arm ends of every C-shaped profile. Below this C-shaped
profile, two similar, parallel U-shaped bars are welded to
the remaining U-shaped bar arms. The U-shaped bars
thus welded to and on both sides of the C-shaped profiles
provide bars extending these C-shaped profiles and
welded to their arms. Four parallel arms of U-shaped
bars connect the pair including the top and the bottom
C-shaped profile within the end area of these C-shaped
profiles. An identical connection using two more U-
shaped bars is provided on the other side, in the second
ends area of the same C-shaped profiles. Thus, a pair
of C-shaped profiles is connected on each side using two
U-shaped bars, wherein arms of these bars provide an
extension of those C-shaped profiles. Thus placed four
bar arms on one side of the pair of C-shaped profile are
intended for connection with reinforcement of an external
building element, for example of a balcony slab, while
four bar arms on the opposite side of the same pair of C-
shaped profiles are intended for connection with rein-
forcement of an internal building element, for example,
of a ceiling. Each pair of the C-shaped profiles with the
bars, the top and the bottom C-shaped profile, is free of
reinforcing bars in the middle part of its length. A range
of such pairs of C-shaped profiles with reinforcing bars,
comprising connectors, is intended for installation be-
tween neighbouring edges of a balcony slab and of a
building ceiling. C-shaped profiles in such a range of con-
nector pairs are free of reinforcing elements in the middle
part of their length. This area along the edge of the build-
ing ceiling and along the edge of the balcony slab is in-
tended for installation of thermal insulation profiles in or-
der to remove a potential thermal bridge. A bottom fire
preventing bar is located under the row of the connectors
described above in this known solution. The bottom C-
shaped profiles and the bottom insulating bar rest on this
fire preventing bar. The terms insulation used in this pat-
ent disclosure means thermal insulation used in con-
struction industry to remove thermal bridges. The bottom
insulating bar includes transverse channels for bottom
C-shaped profiles, thus contacting the bottom fire pre-
venting bar tightly. The middle insulating bar is placed
on the bottom insulating bar, between the bottom and
the top C-shaped profiles, on which the top insulating bar
including channels for the top C-shaped profiles in its top
surface is placed. The width of the bottom, middle and
top bar is selected such that it provides adequate space
between rows of U-shaped bar, enabling the bottom, mid-
dle and top insulating bars to be slipped below the top
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row of the C-shaped profiles and for lifting the system
such that the top C-shaped profiles rest within the bar
channels and enabling sliding in the direction parallel to
the length of the C-shaped profiles. Thus prepared insu-
lation placed between connectors in a row is covered by
the top fire preventing bar. Once the boars of the de-
scribed connectors are connected with the reinforcement
of the balcony slab on one side and with the reinforce-
ment of the floor slab on the other side, the entire con-
nection, including the prepared insulation, maybe cast
over with concrete.

[0006] Known solutions usually use C-shaped profiles,
T-shaped profiles or steel pipes reinforcing the connec-
tion point of the external building element, such as a bal-
cony slab, forexample, with the internal building element,
such as a floor slab, for example. The aforementioned
profile sections are usually extended on both sides using
steel bars, often provided with cuts, enabling such ele-
ments to be bound to the reinforcement of the balcony
slab on one side and to the ceiling reinforcement on the
other. Thermal insulation is used in many solutions.
[0007] The problem to be solved includes improving
resistance of said connectors, achieving lower material
consumption in such designs and improving thermal in-
sulation through improvements including removal of ther-
mal bridges in the discussed areas of connections of ex-
ternal building elements, such as balcony slabs, for ex-
ample, with internal building elements, such as floor
slabs, for example. The objective of the invention also
includes easier assembly of the connectors.

[0008] Most solutions known in the art and in the con-
struction practice use steel bars in the discussed con-
nections to transfer stretch forces, provided with with
stainless steel bar sections in their middle parts. Shearing
forces are transferred either using stretched steel bars
as described above or concrete elements reinforced with
steel fibres, protruding outside the insulation envelope.
[0009] A building connector with thermal insulation ac-
cording to the invention and according to claim 1 contains
at least one pair of load bearing elements, one located
above the other, and thermal insulation elements located
around and between such load bearing elements. The
connector is also provided with the top and the bottom
fire preventing layer. A single load bearing element is
provided as a steel profile section with steel reinforcing
bars fixed to both its ends, providing extensions of such
a profile, and the aforementioned steel profile section
free of the reinforcing bars is placed between these re-
inforcing bars attached to both ends of the steel profile.
[0010] The steel profile according to the invention is
provided as an open profile with omega-type cross-sec-
tion, with one steel reinforcing bar with a loop and two
arms located along its length is attached to at least one
end of this steel profile, at the bend of its arms. These
two arms of the reinforcing bar provide an extension of
the steel profile. The loop of this reinforcing bar covers
the spine of the steel profile. The reinforcing baris welded
to the steel profile along the entire length of contact with
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this profile, within bends of this steel profile, between the
outwards bent arm of this steel profile and the side wall
of the spine of this steel profile perpendicular to said arm.
[0011] Two reinforcing bars are preferably attached to
the other end of the steel profile, providing an extension
of said steel profile in the opposite direction.

[0012] Within each pair of load bearing elements, both
bearing elements are located parallel to each other, one
above the other, with spines of steel profiles turned to-
wards each other, such that the outwards bent arms of
both steel profiles are preferably located within parallel
planes.

[0013] Within each pair of load bearing elements, the
middle sections of both steel profiles are preferably lo-
cated within the layer of thermal insulation, between con-
nection points of the reinforcing bars.

[0014] The thermal insulation layer located between
every pair of steel profiles preferably consists of three
zones, wherein the bottom insulation zone preferably in-
cludes a ridge matching the inner shape of the channel
of the bottom steel profile. The middle insulation zone
includes a bottom channel and the top channel with
shapes matching both profiles within the insulation zone.
The top insulation zone preferably includes a protrusion
shaped to match the internal shape of the top steel profile.
[0015] Insulation zones are preferably provided as
elongated bars including multiple pairs of load bearing
elements, forming a building connector together with oth-
er load bearing elements.

[0016] The bottom surface of the bottom insulation
zone and the top surface of the top insulation zone are
flat and both these surfaces preferably cooperate with
the bottom fire preventing plate and the top fire preventing
plate of the connector, respectively.

[0017] Reinforcementbars may bebentatarightangle
at least on one side of the steel profile.

[0018] In some embodiments of the invention, they
may be shaped into a loop at the bends of reinforcing
bars.

[0019] Spines of both steel profiles may be connected
with buckles on both sides of the insulation layer within
a pair of load bearing elements.

[0020] According to the invention presented in claim 1
and in the following claims, a new design of a building
connector was proposed, by using an omega-shaped
profile for the purpose. The use of this profile allowed
reinforcing bars to be welded to the arms of such profiles,
namely to bottom shelves and to side walls of these pro-
files. The presented design ensured significant technical
improvement, for example, compared to connectors
known in the art, using profiles without side arms. A single
load bearing element design was proposed, including a
reinforcing bar welded on one side, bent in the middle of
its length into a loop covering the spine of the steel profile
and a buckle on the other side, covering the spine of the
second steel profile within the pair of load bearing ele-
ments.

[0021] The stable support of reinforcing bars on the
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arms of omega-shaped profiles facilitated welding of re-
inforcing bars to the steel profile. Additionally, the use of
the omega-shape profile, namely a C-shaped profile with
side arms, provided significant improvement of mechan-
ical resistance of the entire connector. It resulted in im-
proved resistance of a single load bearing element and
in improved resistance of anchoring of the entire load
bearing element in concrete.

[0022] Contrary to solutions known in the art, the in-
vention provides a building connector, in which top load
bearing elements are not connected to bottom load bear-
ing elements, making transport and assembly of these
elements with simultaneous placement of the intermedi-
ate insulation layer much easier.

[0023] The solution according to the invention elimi-
nated the problem of sliding thermal insulation elements
between two layers of load-bearing elements connected
with reinforcement, which was an obstacle during work
on construction sites, when connectors known in the art
where used.

[0024] Installation of connectors according to the in-
vention at constructor sites, or in a concrete pre-fabrica-
tion workshop, includes laying out individual layers in the
following order:

- bottom fire preventing plate,

- bottom thermal insulation layer,

- bottom load bearing element layer,
- middle thermal insulation layer,

- top load bearing element layer,

- top thermal insulation layer,

- top fire preventing plate.

[0025] Laying out these layers at the construction site
proved to be easier and faster than installation of factory-
assembled, ready-to-use, pre-fabricated connectors, in-
side which insulation elements are placed. The assembly
of individual elements at the construction site described
above increases matching precision of neighbouring
connectors, providing further improvement of thermal in-
sulation of the connection through better removal of ther-
mal bridges. The solution according to the invention en-
sured improved resistance of load bearing elements by
using the omega profile and facilitated assembly at con-
struction sites by separating the top load bearing element
and the bottom load bearing element. The problem of
inaccurate assembly, in particular of thermal insulation
elements, was removed in this solution, thus facilitating
elimination of possible thermal bridges. It was shown that
the use of omega-shaped profiles in the connector ac-
cording to the invention resulted in a much higher force
required to destroy the connector. Measurements per-
formed at a research station allowed this force to be de-
termined, for example, for an omega-shaped profile with
26mm height and the total width, including bent arms, of
58mm, made of 3mm thick stainless steel sheet, the force
had a value of 55kN, wherein the setup included rein-
forcing bars with flutted surface, made of black steel, di-
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ameter 12mm.

[0026] A range of known solutions includes technical
limitations regarding the possibility of increasing the
thickness of thermal insulation of the connector. It cannot
be increased without a significant increase of the number
of extremely cold, steel bars or relatively cold, concrete
elements present within the connector. If the number,
and thus - the size of load bearing elements, such as
steel or concrete, was increased because of the increas-
ing thickness of the connector, the thermal insulation bal-
ance of the connector could become unfavourable. Heat
loss through cold load bearing elements could not be
compensated by benefits offered by the increased insu-
lation thickness. Additionally, increasing the number of
stainless steel bar section would result in a much higher
cost of the entire connector. The connector would then
no longer be a price alternative to other methods of ter-
race insulation.

[0027] An adequately selected stainless steel profile
with an omega cross-section enables insulation thick-
ness to be increased without increasing the number of
profile pairs within 1 metre and without increasing the
profile size.

[0028] The object of the invention has been presented
in embodiments in the attached drawing, in which indi-
vidual figures of the drawing represent as follows:

Fig. 1 - a building connector including 5 pairs of load
bearing elements,

Fig. 2 - a connector according to Fig. 1 in an expand-
ed view,

Fig. 3 - layout of insulation layers in an expanded
view,

Fig. 4 - a view of the connector according to Fig. 1
and to Fig. 2 from above,

Fig. 5 - a cross-section through the connector ac-
cording to Fig. 4 along the A-A plane, passing
through connections of steel profiles with reinforcing
bars.

Fig. 6 - a cross-section from the connector according
to Fig. 4 along the B-B plane passing through steel
profiles, between the layer of thermal insulation and
connections of steel profiles with reinforcing bars in
another embodiment of the invention.

Fig. 7 - a perspective view of a load bearing element.
Fig. 8 - a side view of the load bearing element ac-
cording to Fig. 7,

Fig. 9 - a perspective view of a pair of load bearing
elements,

Fig. 10 - a side view of a pair of load bearing elements
according to Fig. 9,

Fig. 11 -a view of a pair of steel profiles with buckles,
Fig. 12 - a side view of a pair of steel profiles accord-
ing to Fig. 11,

Fig. 13 - a view of the omega-type steel profile,
Fig. 14 - a view of the profile according to Fig. 13,
including a loop made of reinforcing wire,

Fig. 15 - a view of a load bearing element in the third
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embodiment of the invention, including depiction of
the balcony slab and of the floor slab.

Fig. 16 - a view of a load bearing element in the fourth
embodiment of the invention.

Fig. 17 - a view of a load bearing element in the fifth
embodiment of the invention.

Fig. 18 - a view of a load bearing element in the sixth
embodiment of the invention.

Fig. 19 - a view of a load bearing element in the
seventh embodiment of the invention.

Fig. 20 - a view of a load bearing element in the
eighth embodiment of the invention.

Fig. 21 - aview of a load bearing element in the ninth
embodiment of the invention.

[0029] Fig. 1 presents a building connector in the first
embodiment of the invention, which uses five pairs of
load bearing elements 1. The load bearing element 1 is
presented in Fig. 7 and Fig. 8, while a pair of load bearing
elements 1 assembled together is presented in Fig. 9
and Fig. 10. The same connector is presented in Fig. 2,
in an expanded view.

[0030] Each pair of load bearing elements 1 includes
two steel profiles 2, wherein reinforcing bars 3, 4 are at-
tached to every steel profile 2. Load bearing elements 1
are located one above the other in every pair of load
bearing elements 1. Fig. 7 to Fig. 10 indicate that a single
load bearing element 1 comprises a section of a steel
profile 2 with reinforcing bars 3, 4 attached to its both
ends. Thus, every steel profile 2 is provided with four
reinforcing bars 3, 4, two on each side of the profile. Re-
inforcing bars 3, 4 are attached such that they provide
an extension of this profile section 2 on each side of the
profile.

[0031] Fig. 11, Fig. 13 and Fig. 14 show that the steel
profile 2 comprises an open profile with an omega shape,
wherein one steel reinforcing bar 3 is attached to at least
one end of this steel profile 2, in the bends of its arms 5.
In this embodiment of the invention, the reinforcing bar
3 includes loop 6 and two arms within its length. These
two arms of the reinforcing bar 3 provide an extension of
the steel profile 2. The loop 6 of the reinforcing bar 3
covers the spine of the steel profile 2, as shown in Fig.
14. The reinforcing bar 3 is welded to the steel profile 2
along the entire length of contact with this profile 2, within
bends of this steel profile 2, between the outwards bent
arm 5 of this steel profile 2 and the side wall 7 of the spine
of this steel profile 2 perpendicular to arm 5.

[0032] In this embodiment of the invention, two rein-
forcing bars 4 are attached to the other end of the steel
profile 2, providing an extension of said steel profile 2 in
the opposite direction. This is shown in Fig. 7 and Fig. 8.
[0033] In this embodiment of the invention, as shown
in Fig. 9, Fig. 10, Fig. 11 and Fig. 12, within each pair of
load bearing elements 1, both load bearing elements 1
are located parallel to each other, one above the other,
with spines of steel profiles 2 turned towards each other,
such that the outwards bent arms 5 of both steel profiles
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2 are located within parallel planes. The load bearing
profile 1, as shown in Fig. 7 located on the side, on which
two straight reinforced bars 4 are attached, includes a
buckle 18 attached onto the steel profile and coupling
both steel profiles 2 together. The buckle 18 has an ap-
proximately semi-circular shape and is made of reinforc-
ing bar. Within each pair of profiles 2, the buckle 18 of
one of the profiles 2 is provided with a distancing tab 19,
facilitating assembly of this pair of load bearing elements
1 at a construction site. The buckle 18 and the distancing
tab 19 are shown in Fig. 10 and Fig. 12.

[0034] Within each pair of load bearing elements 1, the
middle sections of both steel profiles 2 are located within
the layer of thermal insulation 8, between connection
points of the reinforcing bars 3, 4.

[0035] The thermal insulation layer 8 located between
each pair of steel profiles 2 consists of three zones 9, 10,
11 in these embodiments of the invention, wherein the
bottom insulation zone 9 preferably includes a ridge 12
matching the inner shape of the channel of the bottom
steel profile 2. This is shown in Fig. 1, Fig. 2 and Fig. 3.
The middle insulation zone 10, on the other hand, in-
cludes a bottom channel 13 and a top channel 14 with
shapes matching both profiles 2 within the insulation
zone. The top insulation zone 11 preferably includes a
protrusion 15 shaped to match the internal shape of the
top steel profile 2. This is shown in the aforementioned
figures.

[0036] As shown in Fig. 3, insulation zones 9, 10, 11
are provided as elongated bars in these embodiments of
the invention, including multiple pairs of load bearing el-
ements 2, forming a building connector according to the
invention together with other load bearing elements 2.
[0037] The bottom surface of the bottom insulation
zone 9 and the top surface of the top insulation zone 11
are flat and both these surfaces cooperate in these em-
bodiments of the invention with the bottom fire preventing
plate 16 and the top fire preventing plate 17 of the con-
nector, respectively. Plates 16, 17 are shown in Fig. 1
and Fig. 2.

[0038] Fig. 4 shows a connector according to Fig. 1
and Fig. 2 viewed from above, towards the fire preventing
plate 17. The connector comprises five pairs of the de-
scribed load bearing elements 1. Fig. 5 presents a cross-
section through plane A-A marked in Fig. 4, through
zones of connection between reinforcing bars 3, 4 and
steel profiles 2. Fig. 6 presents another cross-section B-
B of Fig. 4, a plane between these connection zones
between bars 3, 4 and profiles 2, and the thermal insu-
lation layer 8. Fig. 4 shows locations of the aforemen-
tioned cross-sections A-A and B-B.

[0039] Fig. 5 and Fig. 6 show the A-A and B-B cross-
sections of the connector in another embodiment of the
invention. In this particular embodiment, the omega-
shaped steel profiles 2 are turned towards each other by
their arms 5 instead of spines, as shown in other figures.
In this embodiment, the loop 6, not shown in the figures,
covers arms of the profile 2 instead of its spine. Addition-
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ally, buckles 18 were not used in this particular embod-
iment.

[0040] Fig. 13 shows cross-section through a steel pro-
file 2, which includes two arms 5 and two side walls 7.
The term spine of the profile 2 used in this patent disclo-
sure should be understood as two side walls 7, together
with the base of this steel profile 2. Fig. 12 shows the
spine of the profile 2 turned downwards.

[0041] Fig. 14 presents the same cross-section of the
steel profile 2 shown together with loop 6, covering the
spine of the profile 2. The loop 6 is formed of reinforcing
bar 3 and welded to the profile 2 at locations shown in
the figure, where the profile 2 contacts the reinforcing bar
3. Itis shown in the figure that loop 6 is continued as two
straight sections of bar 3, comprising an extension of the
steel profile 2. This is shown, for example, in Fig. 7. In
the embodiment of the invention shown in Fig. 5 and Fig.
6, the loop 6 does not cover the spine of the profile 2, but
itsarms, as inthis embodiment ofthe invention, the profile
2 has its arms oriented towards the middle zone 10 of
the insulation.

[0042] The proposed layout of insulation zones 9, 10,
11 enabled elimination of most thermal bridges, thus im-
proving thermal insulation of the connector.

[0043] As shown in the attached figures, Fig. 1 to Fig.
14, the load bearing element 1 is a connection of a steel
profile 2 with reinforcing bars 3, 4, wherein reinforcing
bars 3, 4 are usually made of black steel and have flutted
surface. Bars 3, 4 are provided in these embodiments of
the invention as extensions of the steel profile 2. Such
load bearing elements 1 are intended for use in connec-
tions, in which an external ferroconcrete element, such
as a balcony slab, is installed on the same level as an
internal ferroconcrete element, for example a floor slab.
Fig. 15 to Fig. 21 present special embodiments of load
bearing elements according to the invention.

[0044] Fig. 15 shows a load bearing element intended
for use in cases, in which an external, horizontal balcony
slab 20 is installed above an internal floor slab 21 of a
building. Thus, as shown in Fig. 15, the reinforcing bar 4
intended to be fixed within the floor slab 21 located below
the level of the balcony slab 20 has been folded four
times into a loop, and its straight section has been intro-
duced horizontally into the structure of the floor slab 21,
below the second reinforcing bar 3 shown in the figure,
located on the other side of the steel profile 2 and intro-
duced into the balcony slab 20. This figure also shows
the thermal insulation layer 8 and the ring beam 22
around the floor slab 21. The subsequent figures only
show other, example embodiments of reinforcement bars
3, 4 in different mutual configurations of the external fer-
roconcrete element installed on an internal ferroconcrete
element of a building.

[0045] Another embodiment of the load bearing ele-
mentis presented in Fig. 16. In this embodiment, the load
bearing element is intended for use in a case comprising
an inversion of the example presented in Fig. 15, namely,
when the balcony slab is intended to be installed below
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the internal floor slab of the building. In this embodiment,
the reinforcing bar 4 intended to be placed within the floor
slab, located above the balcony slab, is folded four times
and introduced into the floor slab structure located above
the balcony slab. This figure and the subsequent figures
do not show the balcony slab 20 and the floor slab 21,
which are presented as an example in Fig. 15.

[0046] Fig. 17 shows a shape of the reinforcing bar 4,
thanks to which collision of the bar with a Filigran-type
ferroconcrete slab of the combined ceiling is avoided.
[0047] Descriptions, such as balcony slab and floor
slab, used in this disclosure, should be considered as
examples. The object of the invention is related to con-
nections of all types of external ferroconcrete building
elements with all types of internal ferroconcrete building
elements, and not only to connections between balcony
slabs and ferroconcrete floor slabs.

[0048] Another embodiment of the load bearing ele-
ment according to the invention is presented in Fig. 18.
The reinforcement bar 4 cooperating with the internal el-
ement of a building has been formed as an element per-
pendicular to the reinforcement bar 3 cooperating with
the balcony slab by folding the reinforcement bar 4 co-
operating with this internal element of a building three
times, into a loop. This type of load bearing elements is
used to install the balcony slab onto a vertical, ferrocon-
crete wall of a building, above the balcony slab.

[0049] Fig. 19 presents another embodiment of the
load bearing element, intended to connect a horizontal
balcony slab with a vertical, ferroconcrete wall of a build-
ing, located below the balcony slab. Bars 4 use to anchor
the element in the vertical wall of the buildings are bent
downwards, perpendicular to the steel profile 2 and to
reinforcing bars 3 intended for anchoring within the bal-
cony slab.

[0050] Another embodiment of the solution according
to the invention is presented in Fig. 20. In this embodi-
ment, the reinforcing bar 4 is intended for anchoring with-
in a ferroconcrete ring beam of a brick wall. The load
bearing element presented in Fig. 21 is intended for a
similar purpose, with the exception that in this particular
embodiment, reinforcing bars 4 intended for anchoring
in the ferroconcrete ring beam of a brick wall are formed
as loops by bending them three times. At the same time,
bars 3 intended for anchoring in a corner balcony slab,
as shown in the Figure, include level correction related
to collision with bars of connectors located at the other
side of the corner.

Designations used in the figures

[0051]

1. Load bearing elements
2. Steel profile

3. Reinforcing bar

4. Reinforcing bar

5. Profile arm
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6. Loop

7. Profile side wall

8. Insulating layer

9. Bottom insulation layer
10. Middle insulation layer
11. Top insulation layer

12. Ridge

13. Bottom channel

14. Top channel

15. Ridge

16. Bottom fire preventing plate
17. Top fire preventing plate
18. Buckle

19. Distancing tab

20. Balcony slab

21. Floor slab

22. Ring beam

Claims

1. Building connector with thermal insulation, including
at least one pair of load bearing elements (1), one
above the other, and a thermal insulation layer (8)
around these load bearing elements (1) and between
them, and containing a bottom and a top fire preven-
tion layer (16,17), wherein the load bearing element
is a section of a steel profile, on both ends of which
steelreinforcementbars (3,4) comprising extensions
of this profile (2) are attached, and a section of the
steel profile (2) free of those reinforcement bars (3,
4) is located between these reinforcing bars (3,4)
attached to both ends of the steel profile (2), char-
acterised in that the steel profile (1) is an open pro-
file with an omega cross-section, wherein a single
steel reinforcing bar (3) is attached to at least one
end of this steel profile (1), at the bends of its arms,
which includes a loop (6) and two arms (5) formed
along its length, such that loop (6) covers the spine
of the steel profile (2) and this reinforcement bar (3)
is welded to the steel profile (2) along the entire
length of contact with this profile (2) at the bends of
the steel profile (2), between the outwards bent arm
(5) of this steel profile (2), and the side wall (7) of the
spine of this profile (1) perpendicular to this arm (5).

2. A building connector according to claim 1, charac-
terised in that two reinforcing bars (4) are attached
to the other end of the steel profile (2)

3. A building connector according to claim 1, charac-
terised in that within a pair of load bearing elements
(1), both load bearing elements are located parallel
to each other, one above the other, with spines of
steel profiles (1) turned towards each other, such
that the outwards bent arms (5) of both steel profiles
(2) are located within parallel planes.



10.

13 EP 3 613 910 A1

A building connector according to claim 3, charac-
terised in that within each pair of load bearing ele-
ments (1), the middle sections of both steel profiles
(2) are located in the thermal insulation layer (8),
between connection points of the reinforcing bars (3,
4).

A building connector according to claim 4, charac-
terised in that the thermal insulation layer (8) locat-
ed between each pair of steel profiles (2) includes
three insulation zones (9, 10, 11), with the bottom
insulation zone (9) containing a ridge (12) with a
shape matching the internal shape of the channel
provided in the spine of the bottom profile (2), the
middle insulation zone (10) contains a bottom chan-
nel (13) and a top channel (14) with shapes matching
the shape of spines of both profiles (2) within the
insulation zone, whilst the top insulation layer (11)
contains a ridge (15) with a shape matching the in-
terior of the spine of the top steel profile (2).

A building connector according to claim 5, charac-
terised in that insulation zones (9,10,11) comprise
longitudinal girders covering multiple pairs of load
bearing elements (1).

A building connector according to claim 5 or 6, char-
acterised in that the external surface of the bottom
insulation zone (9) and the external surface of the
top insulation zone (11) are flat and both these sur-
faces cooperate with the bottom fire preventing plate
(16) and the top fire preventing plate (17), respec-
tively.

A building connector according to any of the claims
1to 7, characterised in that the reinforcement bars
(3, 4) are bent at the right angle at least on one side
of the steel profile (2).

A building connector according to claim 8, charac-
terised in that the reinforcing bars (3, 4) are formed
into a loop at the bends.

A building connector according to any of claims 1 to
9, characterised in that within a pair of load bearing
elements, spines of both steel profiles (2) are con-
nected on both sides of the insulation layer (8) using
buckles (18).
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